Chemical context
The chemistry of nitrogen-containing heterocyclic compounds has attracted the attention of the scientific community for over a century. Many compounds of this class are bioactive (Jubeen et al., 2018) and show promising pharmacological properties (Alcaide et al., 2016; Varano et al., 2016) . Among these, numerous pyrimidine derivatives have been studied extensively in the context of synthetic organic chemistry and coordination chemistry (Kaim, 2002) . For instance, the tetrazinebased ligand 3,6-bis(2 0 -pyrimidyl)-1,2,4,5-tetrazine (bmtz) has been used as a polydentate ligand for the formation of silver(I) coordination polymers (Chainok et al., 2012) and for the self-assembly of the highly stable Fe II pentagonal metallacycles (Giles et al., 2011) . Herein, the crystal and molecular structures of the dihydrotetrazine-based compound 3,6-bis-(pyrimidin-2-yl)-1,4-dihydro-1,2,4,5-tetrazine dihydrate, C 10 H 8 N 8 Á2H 2 O or H 2 bmtzÁ2H 2 O (I), is described along with an analysis of its Hirshfeld surface.
Structural commentary
The molecular structure of (I) is shown in Fig. 1 . The asymmetric unit consists of one-half molecule of H 2 bmtz and one water molecule, in which the whole molecule of the H 2 bmtz is ISSN 2056-9890 generated by a crystallographic twofold rotation axis passing through the middle point of the 1,4-dihydro-1,2,4,5-tetrazine moiety. The H 2 bmtz molecule is therefore not planar (r.m.s. deviation from planarity = 0.598 Å ) with a C4-C5-N3-N4 i torsion angle of 178.46 (14) [symmetry code: (i) Àx, y, 3 2 À z]. The pyrimidine rings are twisted with respect to each other, making a dihedral angle of 43.67 (9) . The 1,4-dihydro-1,2,4,5tetrazine moiety adopts a twist-boat conformation with a C5-N3-N4 i -C5 i torsion angle of À41.17 (17) . The N3-N4 i and C5-N4 bond lengths of 1.423 (2) and 1.395 (2) Å , confirm their single-bond character, while the C3-N5 bond length of 1.278 (2) Å , is consistent with a double bond (compare QORNAM, Glö ckle et al., 2001; ZASTAQ, Chainok et al., 2012) . The C-C and C-N bond lengths in the pyrimidine ring are characteristic for a delocalized double bond and a typical single bond (QORNAM, Glö ckle et al., 2001) .
Supramolecular features
In the crystal, the H 2 bmtz molecules are stacked along [010] into columns throughinteractions between the pyrimidine rings [centroid-to-centroid distance = 3.726 (2) Å ]. At the same time, the water molecules are connected by O-HÁ Á ÁO hydrogen bonds (Table 1) , resulting in the formation of a zigzag chain. These motifs are then connected together through N-HÁ Á ÁO hydrogen bonds involving the tetrazine nitrogen atoms and the water molecules to form a sheet structure propagating in the ab plane, as shown in Fig. 2 . The sheets are further linked into an overall three-dimensional supramolecular network through N-HÁ Á ÁN hydrogen bonds with an R 2 2 (10) ring motif, Fig. 3 , which involve the dihydro nitrogen atoms and the pyrimidine nitrogen atoms. A weak C-HÁ Á ÁO interaction is also noted ( Table 1) .
Hirshfeld surface analysis
To further quantify the nature of the intermolecular interactions present in the crystal structure, Hirshfeld surfaces (McKinnon et al., 2007) and their associated two-dimensional fingerprint plots (Spackman & McKinnon, 2002) were generated using CrystalExplorer17 (Turner et al., 2017) . The shorter and longer contacts are indicated as red and blue spots, respectively, on the Hirshfeld surfaces, and contacts with distances approximately equal to the sum of the van der Waals radii are represented as white spots. The contribution of interatomic contacts to the d norm surface of the title compound Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx þ 1 2 ; y þ 1 2 ; Àz þ 3 2 ; (ii) Àx; Ày þ 1; Àz þ 2; (iii) x; Ày; z þ 1 2 .
Figure 2
Partial packing diagram of (I), showing the O-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds (dashed lines) andstacking interactions propagating in the ab plane.
Figure 3
Partial packing diagram of (I) viewed along the b axis, showing the N-HÁ Á ÁN hydrogen bonds (dashed lines).
Figure 1
Molecular structure of (I) with displacement ellipsoids drawn at the 50% probability level. Unlabelled atoms are generated by the symmetry operation Àx, y, 3/2 À z.
is shown in Fig. 4 . Analysis of the two-dimensional fingerprint plots, Fig. 4 
Synthesis and crystallization
All commercially available chemicals and solvents were of reagent grade and were used as received without further purification. H 2 bmtz was synthesized according to a literature method (Kaim & Fees, 1995) . Single crystals for X-ray struc- ture analysis were obtained by recrystallization from mixed solvents of CH 2 Cl 2 /H 2 O (1:1, v/v).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms were located in difference-Fourier maps: the carbon-bound H atoms were relocated to idealized positions and refined as riding atoms with C-H = 0.93 Å and U iso (H) = 1.2U eq (C). The 1,4-dihydro-1,2,4,5-tetrazine and water H atoms were located in difference-Fourier maps and were constrained to N-H = 0.86 AE 0.01 Å with U iso (H) = 1.2U eq (N) and O-H = 0.84 AE 0.01 Å with U iso (H) = 1.5U eq (O), respectively.
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Computing details
Data collection: APEX3 (Bruker, 2016) ; cell refinement: SAINT (Bruker, 2016) ; data reduction: SAINT (Bruker, 2016) ; program(s) used to solve structure: SHELXT (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2018 (Sheldrick, 2015b); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
3,6-Bis(pyrimidin-2-yl)-1,4-dihydro-1,2,4,5-tetrazine dihydrate
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0027 (6) 0.0038 (6) 0.0021 (6) N3 0.0305 (7) 0.0496 (9) 0.0316 (7) −0.0050 (6) 0.0040 (5) −0.0019 (6) N4 0.0353 (7) 0.0527 (9) 0.0263 (7) 0.0066 (6) 0.0039 (5) −0.0024 (6) C1 0.0348 (9) 0.0596 (12) 0.0516 (11) 0.0081 (8) 0.0020 (8) −0.0018 (9) C2 0.0453 (10) 0.0468 (10) 0.0460 (10) 0.0080 (8) −0.0072 (8) 0.0021 (8) C3 0.0503 (11) 0.0476 (10) 0.0342 (8) 0.0041 (8) 0.0034 (7) 0.0033 (7) Symmetry codes: (ii) −x+1/2, y+1/2, −z+3/2; (iii) −x, −y+1, −z+2; (iv) x, −y, z+1/2.
